" e ‘ ADHING 40 ININLEVAI0
48D GHOOYY | SILVIS O3LINN 3HL HO4
ST TN 71-) INI ‘SWILSAS ASHIN3 Em_n_“ﬂw“ﬁ«n

00¥12d0y8-S0OV-H(Q 1081u09 Iapun
AODYINT 4O LNHALIVIEd 'S'N
oY) 10
"ONI ‘SWHLSAS AOWANH V.LLANVIW NLLIVIN
£q poSeuewr
T1€8LE 93ssauua], ‘23pry yeQ ‘6007 xod "O'd
wueld Z1-X 98prd yeQ
oy} 4q paredarg

1661 ‘L 19qWAON
NL ‘@3pry jeQ
jueld Z1-X 23pny YO
- Supooy s1ofeuepy weong sysep

1661 ‘L I9QWISAON :9nsS] JO 9je(T

VALITIMVW NILEMHYW

uolsiAI Jusuwdoroaa( Z1-X

IS|[1H uyof fr LANYId
(109 SOAVIANT) S CL"A
DONIYOLINOW HOVIdNdOM TWNLL TV 900l Vv

NATTIAYEE ANV WAINVIN INJOFIIV

STVNSIA .
L100-dM/X N F — >

‘ ‘ - »




DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nor any of their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or use-
fulness of any information, apparatus, product, or process disciosed, or represents
that its use would not infringe privately owned rights. Reference herein to any
specific commercial product, process, or service by trade name, trademark, manu-
facturer, or otherwise, does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any agency
thereof. The views and opinions of authors expressed herein do not necessarily
state or reflect those of the United States Government or any agency thereof.
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nor any of their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, campleteness, or use-
fulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any
specific commercial product, process, or service by trade name, trademark, manu-
facturer, or otherwise, does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any agency
thereof. The views and opinions of authors expressed herein do not necessarily
state or reflect thase of the United States Government or any agency thereof.
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Outline

e How monitors fit into the waste minimization strategy
e Beryllium monitor status and plans

e Uranium monitor status and plans




A Generic Process
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A Generic Process Upset

Personnel protective
equipment

Cleanup waste

Air filters

Medical

m— Airborne
Process Material Decontamination &
Upset Released Decommissioning
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Process Management

ﬁ Operation ---Waste | Generation---
| Routine Operation | Process Upset
| Assume Risk [Low volume High volume __
| Avoid Risk | High volume High volume |
= Monitor Low volume Low volume __
oak ridge
Y-12
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Secondary Benefits

o N

e ALARA--Worker exposure is effectively minimized

e Productivity--Workers are not encumbered with
unnecessary protective equipment. Less need for changes
of clothing.

e Utility Use--Can optimize air exchange rates

e Health--Workers are not exposed to unknown airborne
hazards

e Other--Continuous monitoring is Jess expensive than
discrete sampling and subsequent laboratory analysis.
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Task Overview

e The principal objective of this activity is to develop
instrumentation which will prevent the formation of

waste.

e The specific activities are to develop monitors for
determining beryllium and (total) uranium in air.

— Sensitivity to meet regulator limits

— Speed sufficient to mitigate the effects of an excursion

— Monitors to require minimal attention

AOnm anoy
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Beryllium occupational exposure limits

Sampling Rate __

Agency | Species Limits Basis

NIOSH | Beryllium 0.5 pg/m* | 8 h TWA | 2500 mL/min
__ NIOSH | Beryllium & compounds | 0.5 pg/m® | 1 h 1500 mL/min
| osHA Beryllium & compounds |2 pg/m® |8 h TWA | 2000 mL/min

OSHA | Beryllium & compounds |25 pg/m® | 30 min 2000 mL/min

OSHA | Beryllium & compounds |5 pg/m® | Ceiling | 2000 mbL/min

Coak ridgc)
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Beryllium Working Curve
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Beryllium Monitor Sketch

Excitation

Electro-Optical
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RF Power .
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Analyzer Miniaturization:

« Replace He Cd laser with frequency—doubled diode laser

o Replace RF power supply with a pulse source feeding the
diode laser

 Replace the excitation monochromator with a narrow
bandpass filter

e Replace the detection monochromator with a <<_am
bandpass filter

o Replace discrete m_mo:oz_om with application specific
integrated circuit

Y-GA 916228 hm




Uranium occupational exposure limits.

Agency | Species Limits Basis Sampling
Rate
| OSHA |Uranium 0.2 mg/m° 8 h TWA |2000
(insoluble mL/min
compounds)

OSHA |Uranium 0.6 mg/m° 15 min 2000

i (insoluble ceiling mL/min
compounds)

OSHA | Uranium 0.05 mg/m®* |8 h TWA |2000
(soluble : mL/min
compounds) .

DOE Activity 44 d/(min m°) {8 h TWA
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Uranium Working Curve
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Uranium Analyzer Sketch
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Uranium Analyzer Application Specific Integrated Circuit

FIFO
Memory
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@
Schedule

e Fiscal Year 1992
— Build prototype instrument

— Initiate field ﬁm.mazm

. Fiscal Year 1993
— Complete field testing
— Incorporate field testing experience in engineering prints

— Generate supporting documents (operation, test,
calibration, maintenance, etc.)
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Investigators

MG Duncan
JM Hiller

JJ Lew

LR Mooney
JE Rogers
EW Walker
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